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(54) ADAPTIVE ARRAY ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To properly update a weight 
of an adaptive array antenna. 

SOLUTION: A first reference signal is received, and a 
preamble of each complex OFDM signal is received. 
Complex weights W1 to W4 are repeatedly updated by an 
RLS method based on the preamble of the each complex 
OFDM signal and the first reference signal (step 201), 
and when its updating is finished, updating final values of 
the weights W1 to W4 are stored in a memory 1 18c (step 
202). Then, the updating final values of the weights W1 
to W4 are called from the memory 1 18c, a second 
reference signal is received, and further a pilot symbol 
from a pilot extractor 1 18a is received. Updating of the 
weights W1 to W4 are started by an LMS method based 
on the pilot symbol and the second reference signal with 
the updating final values of the weights W1 to W4 of the 
memory 118c as initial values (step 203). 
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[fibril] JBioSftflr^SrSffi-SiitK, r 
f (101-104) t, 

i © fr^-r h***u :oiiw^ 

Ml w#!#.m^l£j£CTmrfE!f!l o»i-f h^Mff-r 
511 0>JESr^S (2 0 1) 10 

5f&2<Z>JEir*© (2 0 3) 

it*0OFDMfI^SrSmi-5 1 1 tld, rcogmmt-, 20 

OFDMm^^Sff-rS^iC^TVx^*^ (10 1- 
10 4) 

TUl coAP^f fcfcfc, rro^irojp^m 

^-i^lO#.Ba.{f^-imCTHiJlS^l<75^^^ h£5l 
fr-r^iwMfr^S (2 0 2) t, 

mtm^ry^i-m^x^m^titi^fi^tKDT"-^ 30 

OFDM{f^5%IS*gff^-^tttll1-5fttll^lS (1 1 

8a) t 

Bufattm$tL/c*ii**tL<75g!E*qffi^-(cm2<7)^i^ h£ 

^m^^JP^b-C^2(7)AP^ff^-^*46, 2«))l 

31m 1 m 2 wgifsiiEftm-^ t i-js u-cbuiei? 2 <d 
h^sfr-r z>m2<DW.m^& (2 0 3) t s 

lfif*«3] sfiE^i wMir^oi-SSufSlSKT)^ 40 
£f1"5{*fl¥J£ (2 0 2, 118c) £WU 

■rzm&m 1 ~ 3 wi^-r 1 otcfaf^r^yx ^ y 50 
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[fPJfOfMfl&fft^] 
[0 0 0 1 ] 

[0 0 0 2] 

gwmlB&«fi)^[cov^Tl2l3?r#BaL-C!ftPJ•r5„ El 3 \z 

rvfti o&tmsn&s^ o^b«^$nT, 

/f-f7l/-f T^X-^fi, T^X^^-l a~l d N i| 
ISlffl&iStl 2 a ~ 2 d , 3 a ~ 3 d . JP^§§ 

(2) 4, s^$ij«4 > &t>\ mmit^m^s^ 

1"5„ ryxtlfi a~i dii, zti^ti, S 
lift -^gft U #Sftm^-{±, *l5]«mz6 
If 2 a~2 d \ZAt)£tlZ>o ffiU gmff^-lCfiBlfaK 
ftffW&SnTV^,, WiWM$i£§l2 a~2 dtt, ^ 

Lxmm%im^£mt>i-z>» 

[0 0 0 3] iSklC, ali, *P^jS^2 afr 

bvmmgim^kmmv^j hwi L-tsgi 
©syrm-^*^ mw^3bit, mmn$i$LFs2bh 
<Dmm^\m^tmm^ w fw2^silti2© 

cosniff 5 0 *fc, jp»^ (2) 4ti, m&m 

3 a ~ 3 d (D% 1 ~3? 4 omWit ^rZ M% LTAP^ff 
^(OAP^ff^SrtfipMSa3 6lcai*1-5„ 

[0004] ^^t% m^$ij^5ic(4, mmmm^ 

2 a~2 d^)^CO#1i*§:{fm^-i:#.BSff^-||^|§6/5> 

e>»#Bgm-i- (RffagiEftjfs-^-) ktfxtizin, mz-fflw 
5 ft, mmmw>$i%& 2 a ~ 2 d ^^-ig^smff ^-i-s 
^-c^ms LT±ie)jpss£ 4 wjp^m^- 1 (Hi- W*P 

a^wagc 5 fammmvrit&mt^ (mm®. 

»ff#) icift^ftf.i^^^^o:^!' hwi~W4^5 
Srf5„ ^tL(cJ:i9, (2) 4^f,«WP 

tt, *|5]W1tjS§l 2 a ~ 2 d tf>&?f iilgffff ^-(75 9 
[0 0 0 5] 

T> OFDMa^t^p) @4tc^i^|c > r- 

^{f^- (x-^OFDMff^-) |C$feito-C7°HT>^/U- 
ff-^ (HE^flOFDMff^) t^ffl^ibttS. 
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12, OFDM(I^7t-vy Mi, E 5 {Cijrf J; 5 
[0 0 0 6J r»H5lCfc^T, if^[Bl(2HffeWfpl (•> 

otz>b\m^bftz> 0 tit. ¥-?m^\±s Wkn^f- 10 
■»*VKi, ^^nts, ffiiEzmimmMX'ft otz 

[0 0 0 7] *$LW%W:<nWimiz£ti\i^ 
v-iTiyy-f^^X^ OFDMm-t^Slfi"'5icfcfc 

S^^fo5t%^f Co oFDM{f-5§-©yy 7V 

fti^ZgiWtZt # OFDMOT©:/y T>-:7> 30 

[0 0 0 8] ±ffi^tCffi^, Aft£ 2o©ff 

[0 0 0 9] 

flrs-fcSffi-*-* ttti;, :i©gm mi^m 2 ©gm m^§- 
^sm-rss^rvT 1 ^-^ doi~io4) 

*g§tifc*tL^tL»^ 1 (D^itm^ijm i-xm 1 © 

JPKSf^St rofglcDflngm^irlU 
O^HSff^-ttc^CTRufEmiW^ni^ hS:M*f1-5ff 

lWlft^g (2 0 1) t. &®t.<DT>Ti-m*x%m 
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(Dgm m^rzmw- Lxwi 2 <Dmw\t^^t> 3 1 1 1 

tc , - <r>% 2 © AD^ff t % 2 ©#«-&§- <b ICJS C T ml 
Ef2 0^ h^Sff1-5^2(0MST¥© (2 0 3) 

[0010] -©i.51^ s§ 1 &t>ig 2 ©#iw§« 

fflLT, 3? 1 ©Mfr3M£ii, l&l©;>JPjHf^i:if!l©# 
BBff^-ila^CTfgl©?^ h^Mffi--5-^ |?2 

© Mfr^s it. m 2 ©Apum t w, 2 <D^m\m 

LXm2<Dy-^4 h^JgfrfS. Stot, ^lSt>*^2 

[0011] »*^2icffi«i©5swctt, nsft 

*±tR»fl|#*rit*JE5"J**bfcfEftiOF DM{| 

t m$6ft ««M^tf-?o f DMft^&gft -r 

SSfroryft^ (1 0 i~i 04) Micror 

^X7-*^TSff $ tlfd^^noK^O F DMff ^IC 
tltz^tl^tKD^O F DMff ^r^MW- LTfS 1 C0*P^ 

m-t«r*fe5<l:<i:tlc, r wfg l (Dfimm^t m 1 w# 
HSffi ^"i t-)S Cxm l <D v-x-J V l wjgff 

(202) mk<DT^y-rm=f-x^m^n,tzt 

(118a) Z£DtttiJ$n^^n^'nw|!E 
&m j %\Z%i2<Dy-^ h%mWL. :wl2«^x^h 

z\<Dm2<ntoWm^kWi2<Dmm®t*iln?r 

t\citcxm2(D<?^j b*jimi-?>m2<Dw.m^®. 
(203) tz^-rzz tiffltLk-rz. 

[0 0 12] 3.ro.t9tC, ^lSU ? ^2CD#,BB,ff^-4r^ 
fflLT. ^irojEfr^©(2, Bl»iPl(lftf 1<0# 
Hsm^-tloSCt^i ©^^-f h£X3r*-5-#, ^2 

roMSpf#a»±, as 2 (DDmm % t m 2 ©#ram ^-t ice 

C-C^2©^3i-< h^Hff-rS. H6oT, iiE^OOFDM 
ft ^-SVf- ^ O F DMff^- i: V fcSV^Ji 5200 

m^mrfiZm&^xgmi-zkzxh. rnxmn^m 

[0013] *fc, % 1 rolESf#aii, »OFDMi 
OFDMffi-^SrfflV^-CfSirojpjfft-^Sr**, :©l 1 

(DMmn^zm^xmi hsrssfb-c^^. r 

©^-f h2r3EST-rS^-g-icJt-<-C, ^lW^^-Y h© 

[0014] »*]I3{cEicrol8PJTi2, miwMfr* 
!5©J:5^ico^^-r h©Sff/4^7L/cit, mi© 
^31^- h Sr««Fl-5««F^® (2 0 2, 1 1 8 c) 
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fSr?it&ffiS&i©*:c>f h^Hfrl-SHfr^l, SHE® 
ig&31 5(-LT<bJ;t/\, 

[0 0 15] 10 

I^T, 7 3^7^7 W7^x7§ff$IBfl, 04, 0 
5 Id^-f O F DMff 7*-V7h^ffll ^Ciim T 
-Mcigffl$ftfc#J£*1- 0 01(1, 7^f>f7K7 

7^7T^7W7yftS(l8fll OFDMii 
ffi r ^ <7>SifcJi £ ftT ^ -5 „ 

[0016] 0 1 ic^-r <t 5 1-, T^^r>7-r^mm 
gn, 7^f^7n'7yft i o oRx^mmmm^ 20 

1 2 O^ibUfj&^ftT, 7^7f-f7W7yrtl 0 

0 (1, 7 ^X^H^f- 10 1-10 4, ¥P5«^I§ 1 0 
5-1 0 8, 0 9~1 1 2. flP@3£ (2) 11 
3 , ^itflJftlgR 114, tyW^^ 7^115, 3££fl 1 
16, 117, m%-Uffl$$ 118, F F THJSg 13 0- 

1 3 3, Rtf, 94 % >^tH^l 3 4*#i-z> 0 7y 
ftlf 1 0 1 - 1 0 4 fl, -ttl-?tv, O F DMff f-4r 

gft lt, sft stifcoFDMm^-ii, ztizti, mm 

«tti8E* 1 0 5-1 0 8 ica^> 1 

0 5-1 0 8(1, etieJV A^OFDMff^-SrSpl^^ 30 

(ttX^) trlS*oFDMm^-^ffi*i-So 

[0017] F F 13011 *|5]»I1&&8I 1 0 5 

«m30 &i*utt-<5. fat, fftihis&i 3 on, 

ffiij^gpi 1 4(cl3f^K:j;o-c, IlOFDMftro 
7°y 7V7VMf^-<7)F FTJfil?ri±$ht^5ti!), 

FFT@|^130I1 is^toFDM{f-s§-c7):/y 7:''7v^ 
ffi^A;'}£^^fci:£, z<DmmoFDMm^-<D7VT 40 

[0018] f f TEES 1 3 1 1±, mmm^-^ 1 0 6 

frh<D^mo F DMm-^Wx-^m^-icS-^V^T F F T 

->>'^/u&^r-^v'>'^>'U5rttttl1-S 0 {B.U FFT 
08&13 1H, ttUfflW-i 1 4ic£5fg^(£loT, 
7° y 7 v tvw§ %<d f f t £ tir i ^ it , 

FFTEISgl 3 lfl, 7°i;7^^Mf-^/4SA^$nfct 

#, tommoFDMit^^vryyMn^im^i- 

5o 50 
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[0 0 19] FFTHS&l 3 2(1, FFT|Hlgl30i 

mwmzmm^ mmmmmrsi 0 7^^>»is*ofd 

Mff-^-Ox-^ff^f-S-^^-rFFT^SLTx-^m 
^■<D 0 h^<4 d 5/ h v-y/JtVuS.t>*r'— * ->>-#Vu$:ttttJ 
-T5 0 IfiU FFT0SS1 3 2(1, FFT0S&1 3 0 t 

mmmemm^. ttum&i 1 4ic<tsm^(c e to 

T, 7y77Wi-^a 5 ATj£tl7ci:£, ^CMfSlOF 
DMff -^-(7?7 > y 7 V7/Uff ^-^rffi^-r 3 0 

[0 0 2 0] F F T@SS 1 3 3 (1, F F T0S& 1 3 0 i: 
*WWIC|5]^(C, Jpl^Wm&Sl 0 8A>5)©SIOFD 
Mm^ror-*m^l-S-^TFFT&3LTT-^{f 

1" 5„ ffiU FFT[hIS§1 3 3(1, FFTIUSgl 3 0 t 

mnm^mm^s mswi i 4\z£z,m^x-o 

T, 7°y 7V7Vuff-§-^A^$nfci#, ^ro^S^OF 
[0 0 2 1 ] 1 0 9 (1, F F TiHlSS 1 3 0 (DtHtl 

\t%\zMM*?^ hwi t^^xm\<nmM{%%i: 

&t)-rz» ftftto^n, s»io9ii ffth&i 
L^<Dmw-^imi<DmmB^tLxiii^i-^ 0 mw 

§1 1 0 9 (1, F F t @S§ 13 0 <DsU n h ->VtK/HC 
FW1 t^^L^(D*^m^^l(D^ 
m^-^LTai^lL, i»10 9li, FFT0SS13O 
<D?—9 "y^^MzMM^? hWl tSrS#L-?:(75S- 

[0 0 2 2] 110(1, F F T[h]S§ 1 3 1 Offl^ 

ff^-t^^^i^ bW2b%mW-LX'%2(Dmmm-$: 
ttifi-fZo *ff^(C(l, mUSl 10(1, FFTHBgl 
3 l^ibro7'y7V7>ff^-tCli^^ ;J :-r hW2 ir^S 
»L^ro*»ISm^^2©*»m^-t LTtti^-fSo * 
»^ 1 1 0 (1, F F T08& 13 1 <Ds<J n y V "yVi$)V 
\zMMv-*4 hW2 5r^*L^W^Mm*^2(7?S* 
\t^t LTi±S^)L, **§5l 1 0H, F FTlHlSgl 3 1 

©f-^^y*>i;li^x^ hW2 t zmW-L^tDm 

[0 0 2 3] mW-3& 1 1 1 (1, mW%s 109i 
mm\^, FFTlHl^l 3 2<D&jjit?r[cmm<>*'( 

3 1 tr^ 3 (vmw-m^zmt) l, 1 1 2 
(i, *»§§i 0 9 tm«m\cmm\c^ fftih]8Si3 3 
(Dmtiimcmm^^-f hw4^iLt^4©i|[ii 

10 9—112 (O^ih/ftwOl 1 — W, 4 (D^W-in^ZI® 

W-Lxmw-m^zmm&m&i 2 oicawtr, 
a^i 2 on, ^m-^^ffl^-c«is^a^tf?o 

[0 0 2 4] ttMmUU 1 1 4 (1, ? V^i±l§l 

1 3 4ias/y T^-fMt^n^mi^Tr^m^^ 

S(tT, F F 1 3 0-1 3 3, S^-f&I^^B 1 1 

8, SUW*^ j/^1 1 5icm^^ff 0 a ®W*4 V 

f Hsu ^umu% \ 1 4/$>f><Dm3-£gtf, # 
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Bam9-35£»i i6, ii 7oH^fn^-Mi^ 
fii5it 7°y r>y'Mt^<D§immcx, mmm^ 

3§£tsl 1 6Xtrfi**J»fflJl 1 8<D|B«rgB«!l-S- 
§J#^Wyf"l 1 514, x-^m^-COSmBt^T. 
#H3flr#*£«i l 7Xt*S*fM»asi l 8fcS«f 
■bo 

[0 0 2 5] 1 1 6 (4, vm$&±.<»7 V T 

H6H;, mi<D&miE^i®mm vf-i iszml io 

rm^faJMm i sfctttfji-*. $8£S§i l 7 

(4, -f - :5Mf -§■<£> 5 *><D/M n y h -^-^I 2 
flSft^i LT^felSiiLTtJi?, 36^181 1 7 (4, $g2 

(D&mm^&wwxj yf-i 15 &iiLrfi**i»asi 

IrMHH*&#1 0 5~1 0 8^e>W«*OFDMfI^-t-S 

[0 0 2 6] ft*S, ^/StbSl 3 4(4, 7»«>, 
i$Pfl«±cOlf «:/ !) 7 >7VWf -^-^^felEit LT*5 "3 , 20 

0 5-1 0 8A»&<0»*0FDMfaS-fc<0ffiHtfeW$:?T 
yrtdJ^, SiO F DMfft©?' y 7 V © 

gfgj&7B#, lH*rtt\ liOFDMfifroHf-i' 

ff*ogffPi#rB#&$tt|-f 3 0 

[0 0 2 7] S^fSJPIfP 1 1 8 {Cfi. JpUffl^KII 1 0 
5~ 1 0 8(0^1S*0FDMffi^-t. ^itftiWSB 1 1 4 

wfl^i:, 16,11 7 <n% l &I>*fS 2 <so#Ba 

m^tfcgttSo S**J»SP1 1 814, ^-liSOFDM 
<f*£, ^M#Pffil 1 4»jt^i, |£l&V3l2<75# 30 

Bsm-f-irfoSD-c, wat**^ hwi~w4£jg$rbr 

fHf?3§l 0 9-11 2Jcffl^i-5. AfrW(-(4, £*#J 
»SH8 14, JgggB 1 1 8 b 1 1 n y Mfi 
ttffi 1 1 8 a Irf L, /<W D y hfhttiU 1 1 8 a (4, *T 
SCfil»«iJl 1 4©f|^iaot, «IOFDM^O 

[0 0 2 8] /<W o y htttti^ 118a 

{4, ¥I^»M£&$1 0 5/4^(OlfOFDMliW- 

*m 5 *>'<<< ->>-^vw^ttm urn i <r>'*<< 40 
N->y#vut ura^-fa-*, mwimtk^i o 

6 iJ^WflO F DM{i-5§-<E>7 f -*{f 5 fc^-i B y 
ffi^-fS, $ bfc, b y hfljfflgR 1 1 8 a 14, HSR 

«&?£§§i o 7frt 3 <nmmoFDMm^<DT—!?m^<D 

LTtti^-r^-*, 3SI3#M$i£S& 1 0 8 
^SltO F DMff fnf- ^fl-^-w 5 *>/^ Dyh 

3. 50 
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[0 0 2 9] 1 1 8 b (4, o y httfiigR 1 1 

8 ai>brof l~|4(O^D5/ &igStO 
FDMlS^OT'!l7^/Ht^ XV, 3! 1 & VIS 2 C7) 
*!8fr^iaEXT»*?:«:>f hWl~W4Sr!Effi-5. 
::t, StJF&i l 8 bwflHfbwiftBjiicftvio-c, IS* 

S. **JSff^-CI4, mmv-*4 h£**65fc#>fc, M 
MSE (Minimum Mean Square Error) feWLMS (Lea 
st Mean Square algorithm) , RLS (Recursive Leas 
t Squares algorithm) ftURi&foX 
[0 0 3 0] %-f , mm t fC*5lt 1 1 3 ©JhJ|l 

ft* (T u-Ht^roSiltffl^fS W) £y (t) iu x 
n (t) , wn (t) (4, n#@ (*HJS^flit?J4 1 ^ 
n^4) ro7V^*^fcfcttS«*A;*Jf3#, 
^h£3?-f, ffiL, #^OFDMff*(Dx-^fs* 

issftsnr^stt, mmxtsm^rt urn, ^^o 

FDMff-^-rox— ^ft-^-ro^ b y h v->/K/U^Sffl$ 
4x5„ #a*OFDMff*c07'!;7y^>^g{f 

$nr^-5i:t, iS»A^ff *i Lr(4, &MBOFD 

[0 0 3 1 ] ZZX'lt. $e>(-, xn (t) , wn 
(t) (n=l, 2-4) ZZtl&nAt)^* h*X 

( t ) , h-<^ h/i^w (t) ©flrc«5£i, *s; 
2co4 5l-*-f„ 

[0 0 3 2] 

1*1 ] X (t) =[x 1 (t) , x 2 (t) , -x 4 
(t) ] 
[0 0 3 3] 

[%2] W (t) =[y 1 (t) , y 2 (t) , -y 4 
(t) ] 

*P#ff*y (t) (4, $C5U, «SC2SrfflV^T, ic^3 
pl-SI-r ttfX'ZZ. ffiL, H{4, H^tt^a 
«:*■*". 
[0 0 3 4] 

[»3] y (t) -X (t) " -W (t) =X (t) • 

W (t) " 

*Lr, aaufs-f-e (t) (4, 0faoru-j6*-c*>s 
(»1XI«IS 2 ©#!»«#) d (t) i, aph: 
§§113W*P»ff* (i^©7^^(ff) y (t) 

t©ST% ^4r#xe>tt5o 

[0 0 3 5] 

[»4] e (t) =d (t) -y (t) =d (t) -W 
( t ) " • X ( t ) 

MMSE&rt4, rcopHfi-^e (t) <o~*ro^#f£ 
(¥^jr*iS^) , E { | e ( t ) | 2 } fcft/HC-fa 

♦^swrfe-5, 

(LMSS) LMSifeti'Jv^ftl/iT/^yXA 
(4, ic5C5W4 5i-*$n5 0 
[0 0 3 6] 

lies] 
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W { m + 1 ) - W ( m ) — A • E [ | e ( m ) | 2 ] 

[0 0 3 7] ZZ\X\ mfi t =mT (TJif-^^U V? 

r$m) xm $ *i s -y- y 7° y ^ ymm u , m » * x 

[0 0 3 8] 
[$C6] 

W(m+1) = W(m)+MX(m)e*(m) i 0 

[0 0 3 9] (RLSS) RLSjtfli, W^Jt© 

[0 0 4 0] 
[fC7] 

Q(m)=Za m -'|e(i)| 2 
1=1 

[0041] ::t\ a{±0< a< lcDfi^ft-tf^fcT* 

xiM^-Sfi?a s #<b*is#\ il*^T'» 20 

^ h£#i6So 
[0 0 4 2] 

Rx X (0)=«U 

[0 0 4 3] 
[»9l 

Rxx(m)=oRx X (m-1) + X(m)X H (m) 

[0 0 4 4] lit, «tt£»»T*>5. « 30 

[0 0 4 5] 

ItSci 0] 

W(m+1 )=W(m)+ rRxi(m)X(m+ 1 )e*(m+ 1 ) 

[0 0 4 6] y is, tfcst-i i -e^ibWo 

[0 0 4 7] 
1*11] 

r= r 

a+X (m+1)Rxx(m)X(m+1) 40 

[0 0 4 8] UTs m^Um% l l 8 aftJFft 118b 

l 8 b<n**V 118c SrflWHfcL (*x;>7°2 0 

0) % ^IHtPffil 1 4lC«t5^t^«toT. T>7"t 

IflOl-l 0 4^0FDM{f-t<7>7 , 'y TV^HM- 

Srgff LX^^kmfe-fZb, xf^2 0 1 icii^ 
±i£LfcRL S&t-S-^T, OFDMfWDyj 

Sfl^a^tTo-C, *gl{l7^ KW1~W4St3HDl»1 50 



002-185375 

10 

0 9-11 2(cuti^i-5„ 

[0 0 4 9] JMfrWiai, 3S£Ssl 1 6*>f>9J#^W y 
f-l 1 5£aLTSfSl»#HBfi-5§-&£tt5i: * 
I^Jffllfc&Bl 0 5~ 1 0 8/4^-ttL-t'ttrolt^OFDM 

a»e>©«*o f DMft -^-^t 0 y r yy/Kt-^ic**^* 

Hi 0 7^P,ro1t^OFDMff^-W7 1 !; T>^MM^ 
mmt^J h W2 Srii L 2 ©lUl^SrtfeS, 
JpEtfWfcStfB 1 0 7^b^1S*OFDMm^-<757 0 y 

£3}^ *|s]»i^iSHl 0 8*^©f|OFDMtlf» 

[0 0 5 0] £ibl-, Il~l4©f|[|i§WLT 
fS 1 (7>#n*{f -^Sr**, % 1 W*P#ff -^Sr^ 1 W#,BSff 

mtz-f hwi ~W4 ^ssf-r^o ^tbt t tic, $x 

1 1 1 tctfj^u its^^-r hw4^*»s§i 1 2 t^aj 
tii-z, ttumiRi 1 4icj;5m^i-<fcoT, 

TyftI? 1 0 1 ~ 1 0 4 j;5OFDMff^-(7)'7 0 y 
7 ^7VWf ^-wgff ^7 L/c £ fiJ^S i , '7 7° 
2 0 2fCitA/-C, 7°y 7>'7VMf-*§-[CJ;Slfl!?7^-f' h 
Wl~W4WJgffSH-ftt^^^y 1 1 8 c(C{*fS£-£- 

So 

[0051] yj^sijpgpi 1 4 las^iao 

7^7^11^-1 0 1-1 0 4|Cj;S OF DM^© 
r - * ft »§ft^ H? & $ htz t S t , * r •> 7° 

2 0 3(Cit^, ±ifi©LMS&lCj:oT, OFDMff^" 
<75x-^<f^[OSC7cltSf'7:t'-l' hWl~W4CDj|ff^ 
a^W^-TSo 5fci\ ^!)118 c^ibm??^ h 
Wl~W4(753Effft^fI*l¥t/ttiL, ^COlt»^^^ H 
Wl~W4(0!ggfft^ffi*- : en-etl*»Hl 0 9-1 1 

2|rtti^li-5o 

[0 0 5 2] 36£»1 1 7^e>^0#^-Y -yf-1 

1 5SriiLT^2<0#figm^SrStt> /<W o y hfttti^ 
118 3*^^1—^4(73/^ n y h-»#Vu^§:it 
So ^blc, Sic^n? Y*yy#Mz-®MV^<< V 
w 1 0K*rJ|r«Mf SrftiF LT^ l »/^ o y hJRUm* 

M2©/^Pyh->^VH:»')n'FW2 

*So i3W^Dy hi/^^HC^^i^ hW3» 
!Effft#HSS:aiJ|L LTIB 3 ©/^ o y MR»m-^Sr* 
ft, h->y^>l:II^x^ t-W4 CD5E 

MW- LXm 2 roJPHfS -^$r*i6So 
[0 0 5 3] ^LT, ^2(7)*D^m-t^2(7)#BBfI^ 
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§110 9-11 2(CtB^1-5 0 lik^izX'O, OFDMlf 
%<D7 : -f>lm J %\z-i$rtz>W$t>^j hWl~W4<DjE§T 

<D®mmti.x, mmt^ hwi~w4ojEfrft^it 
r>oixrhwi~w4 (ur, swi ~w 

/Voy MSfctJgpi 1 8 afrbf£l~$54:<D/<<{vy h 

^ytffrkick^xmdt&mt^ hwi~w4^jgff 

LTJft^2& 10 9-112 10 
[0 0 5 4] ^ftftHCft, f5 1 <75/N-r Dyh v-^/HC 
JEgftS*?^ hWiSrSfLtliro^Voy h*^ 

-< FW2!rilLTl2<D/^D-7hif^^ 
«SU|3©/qay h*JMB^&#«>* SB 4 0V* 

4<D'Uu- y mwm^**v>z e mi~m4 

iS-Stt-Si^S*?^ NWi~W4&JElBrLT*j|g 

1 0 9~ 1 1 2traa^)1-5„ -t<0«L OFDMflW 

-^m-^-^m^^T-rsi:, nsrasR^-f nwi~ 

W4w5frSr^±-T5 (^f^204) . 
[0 0 5 5] WT, ^UltJgffiWWW*:^^*. 3fci\ 
SSlOfcH&fg^fcffljSUC, OFDMff-^Xy 

^^KDjo»m-^-^ia^it5j:5ic : it^'>^'i' hwi~ 

fi, » l ©#J8«H§-te» 2 ©flqJM3*«ritt-3tt ^> =t 5 
hwi~W4£3Efrt£o 
hWl~W4 $rJE£rLT^5fc«\ OFDMif^- 

flrUTfc, ISSt*^ hWl~W4©5Sr£&#fc:-C# 

So 

[0 0 5 6] ;:t\ OFDMm^-cox-^m-^wsm 
^m&r-t-st, 1 1 8 ca>5>^y7^^iti? 

Ofi&t't/x.sf hwi ~W4©M3rfttelfi«:PftftiJU r 
•TWmJSft/^tS??^ hWl~W4<D5ffic^t^ 40 
MHt> HWi~W4©3E«fS:M*&-f 
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[0 0 5 7] $f>IC, OFDMfiWDT^ufif 
SrSftLTl^Sfc^iai, F F T&LS&rff oTl^ftt^fc 
to, rv^VHf-^-lcS-^i/^clS^^^-i' hWl~W 
4roM*ff*ifiSiifl:tft5o 5*- 

[0 0 5 8] — ^[C, LMSS©7^ y Xili, RL 

t 0 y t isy'Mt t r ^-5 1 1 icn, rls sic 

g^tzT/Uzi ]} XAfc/fll^Tlg*^^ hWl~W4 
fi, LMSffilcS-^fcTyU^y XA^ffl^TlfSi'^ 

-Y hwi~w4SrM»ft-cv , '5. yyry 

[0 0 5 9] ftfc, *fg^OHlSirfefc«J, StfftLTM 
ilff iSll-CfcSft £>f*, O F DMflr*#*©#«flr 
[0060] se>ic, ±B**»*-ett. v 

Wl~W4<D5ffl'fcfci9, Xy TV^/Uffi-iHrgfiL 

— #. X-^m-^-SrSm LTV 5 £ LMSfetC 
£<5t \fc T A-=* y Xi, V % § m fco VTRH L fcsJS , 

r*u-pgp>i\ xy Tvx"/Mf^^smtT^si#i 

[01] ^IBW^-^li^SII^ST^x^TU-rT 
[12] JiB-»i»l8©fWb*r*-r7o-^+-h-C 
[0 3] ^roT^^^T-WT-Vx^iillggrofll 

[0 4] oFDMfs^-sr^-t-ia-efcs. 

[05] OFDMif©7^- 7y hSr^-r0T'fcS. 

[rf^-roSiB^] 

100-7^f-f7W7Vft, 118":I*i» 
^ 1 1 8 b-iRJSa, 118c-^y, W1-W4 
...ajRr>3i^ h 0 
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